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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To selectively arrange spacer materials in positions exclusive 
of pixels and to sufficiently subject oriented films to orientation treatments and to make it 
possible to obtain high-image quality liquid crystal images free from a 'light escape' by 
allowing the spacer particles adhered to resin films to remain, remov ing the spacer particles 
exclusive thereof and arranging the spacer particles on a substrate. 

SOLUTION: The resin films 15 are formed in a pattern form on the oriented film 14 of the 
substrate 11. The patterns of the resin films 15 are matched with the shapes of the black 
matrices 18 of color filters 17 and are made smaller than the line width thereof. The spacer 
particles 16 are sprayed onto the substrate 11 and are then subjected to air blow, by which 
only the spacer particles sticking onto the resin films 15 are made to remain. The substrate 
is superposed on another substrate 12 and liquid crystals 19 are injected therebetween, by 
which the liquid crystal display panel is obtd. Then, the spacer particles 16 do not exist on 
the pixels of the color filters 17 and, therefore, the high-quality images free from the 'light 
escape' are obtd. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the liquid crystal display 
panel which holds uniformly spacing between the substrates of the pair in a liquid crystal display panel, 
and does not have an "optical omission" phenomenon in more detail about the manufacture approach of 
a liquid crystal display panel. 
[0002] 

[Description of the Prior Art] Generally, liquid crystal is poured in between the substrates of a pair and 
liquid crystal display panels (liquid crystal display component), such as a liquid crystal display and a 
liquid crystal projector, have the structure by which.-the closure yyas carried out. As a substrate, 
transparence substrates, such as a glass substrate, are used, the transparent electrode which consists of 
ITO film which uses indium oxide as a principal component at the inside is usually prepared, and this 
transparent electrode is patternized according to the purpose. In order to make a certain fixed gestalt 
arrange a liquid crystal molecule between the transparent electrodes of a pair, organic poly membranes, 
such as polyimide, are formed as orientation film on the transparent electrode. That is, since the display 
using liquid crystal makes it the working principle to change an early liquid crystal macromolecule array 
by electrical-potential-difference impression, it has attained the orientation grant to a liquid crystal 
molecule by carrying out rubbing of the organic poly membrane in the fixed direction with cloth. 
[0003] Generally, the substrate of a pair is stuck so that spacing (liquid crystal thickness or eel gap) of 
several micrometers may be held, but the spacer is formed in order to obtain a fixed eel gap. After 
usually using the particle to which particle size was equal as spacer material and sprinkling this particle 
to homogeneity on one substrate, the substrate of another side is piled up. However, by this approach, a 
spacer will distribute to homogeneity also on the pixel of a liquid crystal panel, and effect appears also 
on a screen. That is, by the phenomenon which the light which passes through the inside of a spacer 
makes, it is called "an optical omission", and it becomes a conversely black point at the time of a white 
display, and the fall of a display pixel is caused in punctiform bright at the time of a black screen 
display. Moreover, in the liquid crystal display of the active-matrix method which added the active 
element for every pixel of a liquid crystal panel, when piling up the substrate of a pair, by these spacer 
material, an active element is destroyed, a point defect is generated and image quality degradation is 
produced similarly. 

[0004] In order to solve these problems conventionally, (1) line and a train are established, and the 
display eel in which the semi-conductor driver element formed two or more spacing members with 
bigger thickness than a semi-conductor driver element in the plotting board at punctiform or a line in the 
liquid crystal display eel by which matrix arrangement was carried out at the image non-display part 
within a display substrate side is proposed (JP,56-38008,A). Moreover, in the electro-optic device using 
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(2) thin film transistors (TFT), the manufacture approach of the electro-optic device which forms the 
photosensitive opaque organic film which contains opaque gap material (namely, tooth-space material) 
by the photolithography method on a source electrode, a drain electrode, and the amorphous 
semiconductor film is proposed (JP,3-280019,A). However, these heights and fixed spacing members 
are blocked in case rubbing processing for carrying out orientation of the liquid crystal molecule is 
performed. Especially, a liquid crystal molecule will be in a non-orientation condition, or in the cross 
direction of heights, it becomes the shade of rubbing processing to the direction of rubbing, and rubbing 
of the orientation film of the part is not performed, consequently it can twist to other liquid crystal 
molecules and hard flow, and orientation is carried out. By this, the problem that the image of a liquid 
crystal display display is confused arises. 

[0005] Then, although it is possible to perform orientation processing beforehand before formation of 
heights, when heights and the fixed spacing member are formed by the so-called photolithography 
method for removing an unexposed part after applying the photoresist all over the substrate and 
irradiating ultraviolet rays through a mask for example, an orientation film front face will swell and 
dissolve with a photoresist or a developer, and orientation capacity will decline. Moreover, when heights 
are formed with screen printing, a screen will contact the orientation film and orientation capacity will 
decline. Therefore, display quality deteriorates, and since the problem of causing deterioration of image 
quality arises, it has not resulted in utilization. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can fully perform orientation 
processing to the orientation film, and is to offer the manufacture approach of a liquid crystal panel that 
a high definition liquid crystal image without an "optical bmissi&k" phenomenon is obtained while it 
arranges spacer material alternatively in locations other than a pixel. In order that this invention persons 
may conquer the trouble of said conventional technique, as a result of inquiring wholeheartedly, as a 
process which arranges spacer material on a substrate After forming the resin film in the part used as the 
display pixel on the orientation film of one [ at least ] substrate, orientation processing (rubbing 
processing) of a liquid crystal molecule is performed. Subsequently The spacer particle was sprinkled on 
this substrate, and it hits on an idea to adopt the approach of removing the spacer particle which left the 
spacer particle which adhered to the resin film by carrying out the Ayr blow, and adhered to the other 
part, and came to complete this invention based on the knowledge. 
[0007] 

[Means for Solving the Problem] In the manufacture approach of the liquid crystal display panel which 
according to this invention carries out opposite arrangement of the substrate of the pair which has a 
transparent electrode and the orientation film at least inside at the predetermined spacing through a 
spacer particle, and comes to fill up this spacing liquid crystal (1) — (2) after forming resin film in part 
used as display pixel on orientation film of one [ at least ] substrate this orientation film — receiving — 
orientation processing of a liquid crystal molecule — giving — (3) — subsequently By sprinkling a spacer 
particle on this substrate and carrying out the Ayr blow of the (4) this substrate top It leaves the spacer 
particle adhering to the resin film using the difference of the adhesion force to the spacer particle of this 
orientation film and the resin film, and the manufacture approach of the liquid crystal display panel 
characterized by including the process which removes the other spacer particle and arranges a spacer 
particle on a substrate is offered. 
[0008] 

[Embodiment of the Invention] The liquid crystal display panel concerning this invention is a liquid 
crystal display panel which carries out opposite arrangement of the substrate of the pair which has a 
transparent electrode and the orientation film at least inside at the predetermined spacing through a 
spacer particle, and comes to fill up this spacing liquid crystal. The transparent electrode which consists 
of ITO film, Sn02 film, etc. is prepared on the substrate, and organic poly membranes, such as 
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polyimide, are formed as orientation film on it. The transparent electrode is formed in the shape of a 
pattern according to the purpose. The closure of the liquid crystal is filled up with and carried out to the 
gap of the substrate of a pair. Moreover, the color filter may be prepared in one side of the substrate of a 
pair. Furthermore, you may be the liquid crystal display panel of the active-matrix method which added 
the active element for every pixel of a liquid crystal panel. 

[0009] By the manufacture approach of this invention, the resin film is usually formed in the part used 
as the display pixel on the orientation film of one substrate. The part which a display pixel does not 
become means the part which does not form a part for a display in the field of a liquid crystal display 
panel, for example, it is a part corresponding to a black matrix (protection- from-light layer) in the case 
of a color filter. What has the adhesion force higher than the orientation film to a spacer particle as the 
quality of the material of the resin film is used. As an example, although polyvinyl alcohol, 
polyoxyethylene alkyl phenyl ether, etc. can be mentioned, it is not limited to these things. As for the 
resin film, it is desirable to form in the part used as a display pixel in the shape of a pattern with for 
example, the photolithography method, screen printing, etc. As for the line breadth of the pattern-like 
resin film, it is usually more desirable than the line breadth of the part (for example, black matrix) used 
as the display pixel on the orientation film to make it become small. 

[0010] According to the approach of this invention, orientation processing to the orientation film can 
fully be performed by that which can make thickness of the resin film thin. As for the thickness of the 
resin film, it is usually desirable to be referred to as 2 micrometers or less, when not barring orientation 
processing. When it was rubbing as the thickness of the resin film is 2 micrometers or less, it was 
checked that the effect by the part used as the shade of the resin film hardly poses a problem practically. 
After performing orientation processing to the orientation film, a spacer particle is sprinkled on a 
substrate. By choosing the high resin of the adhesion force to a spacer particle from the organic poly 
membrane which forms the orientation film as the quality of the material of the resin film, it can leave 
the spacer particle sprinkled on the resin film with the easy means of the Ayr blow, and the spacer 
particle sprinkled by the part used as a display pixel can be removed. 

[001 1] According to this approach, orientation capacity of the orientation film is not reduced. That is, 
since according to the approach of this invention orientation processing is performed after forming the 
resin film for adhering and fixing a spacer particle, in case the resin film is formed in the shape of a 
pattern by the thin film formation technique, such as the photolithography method and screen printing, 
the fall of orientation capacity is not produced. Therefore, the substrate which is not different from the 
conventional orientation condition can be obtained by sprinkling a spacer particle on this substrate. And 
since it is arranged at the part from which a spacer particle does not serve as a display pixel, an "optical 
omission" phenomenon can be prevented. 

[0012] Drawing 1 is the cross-section schematic drawing showing an example of the liquid crystal 
display panel obtained by the manufacture approach of this invention. The transparent electrode 13 and 
the orientation film 14 which were formed in the shape of a pattern are formed in each inside in this 
order at the glass substrates 1 1 and 12 of a pair. On the orientation film 14 of a substrate 1 1, the resin 
film 15 is formed in the shape of a pattern. The pattern of the resin film is set by the configuration of the 
black matrix 18 of a color filter 17, and is made more smallish than the line breadth. After sprinkling the 
spacer particle 16 on this substrate 11, only what adhered on the resin film 15 is left behind by carrying 
out the Ayr blow. Subsequently, a liquid crystal display panel can be obtained by pouring in liquid 
crystal 19 and closing the substrate 12 of another side equipped with the color filter 17 on the substrate 
1 1 which has arranged the spacer particle in the gap of the substrate of superposition and a pair. Since a 
spacer particle does not exist on the pixel of a color filter 17, this liquid crystal display panel can give 
the image of high quality without "an optical omission." 

[0013] On the other hand, although an example of the liquid crystal display panel by the conventional 
approach is shown in drawing 2 , since the spacer particle 25 sprinkles and is arranged including the 
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pixel part, deterioration of image quality, such as a fall of display contrast, is invited to it. Moreover, an 
example of the liquid crystal display panel which formed the photopolymer layer 35 containing the 
spacer particle 36 in drawing 3 by the photolithography method is shown. By this approach, since the 
photopolymer containing the spacer particle 36 forms heights 35, orientation processing of the part 
which becomes the shade of these heights 35 cannot be performed. If heights are formed after 
performing orientation processing of the orientation film beforehand, an orientation film front face will 
swell and dissolve with a photoresist or a developer, and orientation capacity will decline. 
[0014] 

[Example] An example and the example of a comparison are given to below, and this invention is 
explained further in full detail. 

[0015] The configuration of an example of the liquid crystal display panel of this invention is shown in 
[example 1] drawing 1 . Two translucency substrates, 1 1 and 12, were used. [ for example, ] The 
electrode for a display was formed in one field of this substrate 1 1 with the translucency electric 
conduction film, ITO or Sn02, 13. [for example, ] Under the present circumstances, in this example, 
patterning of the electrode 13 has been carried out so that it may become matrix-like liquid crystal 
equipment. Besides, polyimide resin 14 was formed in the field by about 0.1 -micrometer thickness. On 
the other hand, the same translucency electric conduction film 13 was formed also to the substrate 12. 
Next, after applying an ultraviolet curing mold polyvinyl alcohol solution to one near top face on the 
conditions for 30 seconds by 3000rpm by the spin coater, prebaking was performed for 60 minutes at 80 
degrees C. Then, it exposed by having irradiated the light of the strength of 10 mW/cm2 for 30 seconds 
through the ultraviolet-rays mask, and the development removed the unexposed part. The mask pattern 
used by this example was used as the pattern of the black matrix, 18 formed between the color filters 17 
of the opposite substrate 12. However, the' line breadth of the resin film is 10 micrometers to the black 
matrix of line breadth being 30 micrometers. The thickness of the polyvinyl-alcohol-resin film 15 after 
patterning was 0.9 micrometers. 

[0016] Next, after grinding against the one direction at the rotational frequency of 900rpm the roller 
which twisted the rayon cloth around this substrate 1 1 and performing orientation processing, 0.1% of 
the weight of the spacer particle 16 [the Sekisui Fine chemical company make and the particle size of 5 
micrometers] was mixed to water/2 -propanol (1/1 volume ratio), and wet spraying was performed on the 
substrate. In the case of this example, the adhesion force to the spacer particle 16 differs with the 
polyimide which is the orientation film 14, and the polyvinyl alcohol which is the resin film 15. Then, if 
the Ayr blow is performed by the pressure of 3kg/cm2, the spacer particle 16 sprinkled on the 
orientation film 14 will be removed, and only the spacer particle which adhered on the resin film 15 will 
remain. As described above, after piling up the produced substrate 1 1 and the opposite substrate 12, 
liquid crystal 1 9 was poured into both gap, and the electrochromatic display display panel was produced. 

[0017] The resin film 15 was formed by screen- stenciling polyoxy ethylene alkyl phenyl ether to the 
substrate produced like the [example 2] example 1. The thickness after carrying out patterning was 1.3 
micrometers. Next, after grinding against the one direction at the rotational frequency of 900rpm the 
roller which twisted the rayon cloth around two substrates and performing orientation processing, dry 
type spraying was performed for the spacer particle 16 [the Sekisui Fine chemical company make and 
the particle size of 4.5 micrometers] on the substrate 1 1. In the case of this example, the adhesion force 
of the spacer particle 16 differs with the polyimide which is the orientation film 14, and the 
polyoxy ethylene alkyl phenyl ether which is the resin film 15. Then, if the Ayr blow is performed by the 
pressure of 2kg/cm2, the spacer sprinkled on the orientation film 14 will be removed, and only the 
spacer particle which adhered on the resin film 15 will remain. As described above, after piling up the 
produced substrate 1 1 and the opposite substrate 12, liquid crystal 19 was poured into both gap, and the 
electrochromatic display display panel was produced. 
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[0018] The configuration of an example of the liquid crystal display panel produced by the manufacture 
approach of the common liquid crystal display panel to [example 1 of comparison] drawing 2 is shown. 
The ITO electrode 23 for a display was formed in one field of the translucency substrate 21 by the same 
pattern as an example 1, and polyimide resin 24 was formed in this top face by about 0.1 -micrometer 
thickness. On the other hand, the same ITO electrode 24 and the polyimide film 24 were formed also to 
the substrate 22. Next, after grinding against an one direction at the rotational frequency of 900rpm the 
roller which twisted the rayon cloth around two substrates and performing orientation processing, The 
substrate 21 produced as described above after mixing 0.1% of the weight of the spacer particle 25 [the 
Sekisui Fine chemical company make and the particle size of 5 micrometers] to water / 2-BUROPA 
Norian (1/1 volume ratio) and performing wet spraying on a substrate 21, After piling up the opposite 
substrate 22, liquid crystal 28 was poured into both gap, and the electrochromatic display display panel 
was produced. 

[0019] After fixing a spacer to [example 2 of comparison] drawing 3 with resin in the shape of a specific 
pattern, the configuration of an example of a liquid crystal display panel which obtained by performing 
orientation processing is shown. The ITO membrane electrode 33 for a display was formed in one field 
of a substrate 31. Under the present circumstances, in this example, the electrode 33 was formed by the 
same pattern as an example 1 so that it might become matrix-like liquid crystal equipment, and 
polyimide resin 34 was formed in this top face by about 0. 1 -micrometer thickness. On the other hand, 
the same ITO electrode 33 and the polyimide film 34 were formed also to the substrate 32. Next, after 
applying the ultraviolet curing mold polyvinyl-alcohol-resin solution which made one near top face 
distribute the spacer particle 36 [the Sekisui Fine chemical company make and the particle size of 5 
micrometers] on the conditions for 30 seconds by spin coater 3000rpm, prebaking was performed for 60 
minutes at 80 degrees C. Then, the spacer 36 formed the heights 35 fixed with said resin by exposing by 
lOmW /irradiating the light of the strength of 2 for 30 seconds cm through the same ultraviolet-rays 
mask as having used in the example 1, and removing an .unexposed part by the development. Next, after 
grinding against the one direction at the rotational frequency of 900rpm the roller which twisted the 
rayon cloth around two substrates and performing orientation processing, two substrates were piled up, 
liquid crystal 39 was poured into both gap, and the electrochromatic display display panel was produced. 

[0020] Each liquid crystal display panel which is beyond <an evaluation trial of the engine 
performance^ and was made and obtained was evaluated. The evaluation approach and the valuation 
basis are as follows. 

(1) In the range of 2-degree angle of visibility, ****** and dark brightness were measured from the 
location distant 30cm in the direction of a normal of the fixed point on a contrast screen (25 places), and 
it considered as contrast in quest of the ratio of ****** and dark brightness. 

(2) Applied voltage was changed, the nonuniformity and color change by the optical omission by the 
light-emitting part appearance grace spacer and the abnormalities in orientation were checked by 
viewing, and the following criteria estimated it. 

O x with **:light omission without the nonuniformity and color change by :light omission and the 
abnormalities in orientation : there are nonuniformity and color change by the abnormalities in 
orientation. An evaluation result is shown in Table 1 . 
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[0022] 

[Effect of the Invention] By according to this invention, preparing the resin film in the part used as the 
display pixel on the orientation film, performing orientation processing of a liquid crystal molecule, 
sprinkling a spacer particle on a substrate, and carrying out the Ayr blow of the substrate top By 
arranging, without causing the fall of the orientation capacity of the orientation film alternatively 
[ particle / spacer ] in locations other than a pixel by removing the spacer particle which adhered in 
addition to the resin film The liquid crystal display panel which can give a high definition liquid crystal 
image without an "optical omission" phenomenon can be manufactured. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j lows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the liquid crystal display panel which carries out opposite 
arrangement of the substrate of the pair which has a transparent electrode and the orientation film at 
least inside at the predetermined spacing through a spacer particle, and comes to fill up this spacing 
liquid crystal (1) — (2) after forming resin film in part used as display pixel on orientation film of one 
[ at least ] substrate this orientation film — receiving — orientation processing of a liquid crystal 
molecule — giving ~ (3) — subsequently By sprinkling a spacer particle on this substrate and carrying 
out the Ayr blow of the (4) this substrate top The manufacture approach of the liquid crystal display 
panel characterized by including the process which leaves the spacer particle adhering to the resin film 
using the difference of the adhesion force to the spacer particle of this orientation film and the resin film, 
removes the other spacer particle, and arranges a spacer particle on a substrate. 
[Claim 2] The manufacture approach of the liquid crystal display panel according to claim 1 
characterized by forming the resin film in the part used as the display pixel of the orientation film of one 
[ at least ] substrate in the shape of a pattern by the photolithography method in said process (1). 
[Claim 3] The manufacture approach of the liquid crystal display panel according to claim 1 
characterized by forming the resin film in the part used as the display pixel of the orientation film of one 
[ at least ] substrate in the shape of a pattern with screen printing in said process (1). 



[Translation done.] 
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